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the columns JJ up and down which the beam can slide. The beam is
counterbalanced and, normally, is locked to the columns, being raised or
lowered only to accommodate work of different heights. The tool
holders are carried in slides in the tool-heads and these slides can be
swivelled so that the tool motion can be at any angle from 0 degrees to
' about 60 degrees to the vertical. This enables inclined surfaces, such as
the V-ways of a machine tool bed, to be machined, the tool holder being
fed along its slide in the tool-head which is stationary on the beam.
When machining a horizontal surface the tool-heads are fed across the
beam and the tool holder slide is used to adjust the cut. The tool heads
G, G are carried direct on the faces of the columns and the tools they
carry work on the sides of the job. These side tool-heads can also be
swivelled. The feed motion of the tool holder along its slide in the tool-
head, or of the t<3ol-head across the beam, or up or down the column, is
given intermittently at -the end of the return stroke of the table. The
feed motion, in conjunction with the motion of the
table, generates the required surfaces on the work.

The tools used are similar in general appearance
to lathe tools and the cutting and clearance angles
are usually about the same in both types. Planer
tools, however, are frequently made goose-necked,
as shown in Fig. 245, in order to reduce the tendency
of the tool to " dig-in." When the tool springs
under the force of the cut the overhung portion
turns approximately about- the point 0 and if the
cutting edge were in front of the line OP this would
cause it to dig in as indicated. If, however, the           pIG 245

cutting edge is behind OP, then the spring of the
tool will move it away from the work and digging in will be avoided.   If
very stiff tools are used they need not be goose-necked.

To avoid rubbing of the tool on the surface of the work during the
return stroke the tool is carried in a clapper box (A, Fig. 245) which is
pivoted to the tool slide on a pin at Q ; on the return stroke the clapper
box pivots slightly and this enables the tool to ride quite lightly over the
work. In the absence of the clapper box the nibbing would soon ruin
the edge of the tool. In large machines the clapper boxes are actuated
positively so that the tool is lifted clear of the work on the return stroke.

The clapper-box assembly can itself be swivelled relatively to the tool-
holder slide, as is indicated in Fig. 246. The tool-holder slide is shown
swivelled round so that its motion is in the direction XX. The clapper-
box assembly A has been swivelled on the tool-holder slide so that the
axis YY of the clapper-box point pin is at a slightly greater angle to the
horizontal than XX is to the vertical. The clapper box thus swings in
the plane ZZ perpendicular to YY aiid the corner of the tool, swinging in
a parallel plane, will clear the machined surface of the work. This point

